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The var is: to be oredited with having fostered a great ad-
vance in aeronqutica, but even there 1tg effects on ﬁéohnioal ds-
velopments have not been a olear gaiﬁ. The- war- led to an eipan—
sion of airc raft produotion facilities which was impossible to
maintain undar peace conditions, and the aircraft in&ustry finds
itself as a result saddled with enormous plants whose overhead
aatQ up the whole gross reverue now ootalnable.

| In designing, too, the return to normal oonditioné has been._
difficult. The engineer who concentrated his attention for four
years oh military requirements and service aircraft finds it 4lf-
fioult to get baock to a noérmal state of mind and to intqrpret-the
requirements of oommerclal design without having the needs of the
army always before him. Only in relatively few instances do tne
commerclal alrcraft produced since the armistice show evidence of
real attention to commercial requirements and .complete indiffer-
ence to those characterlstics of jalue only in time of. war.

Even as the surplus war stook disposed of at little more than
Junk prices is the greatest handicep with which the industry has
to contend 1n selling new machines, so the war's legaocy to the de-
signer has made it diffiocult for him to produce new airplanes
which would be definitely superior to those rebuilt war machines
for the purpose of commerce. He must now start his studies agailn

from the commercial point of view.

* Taken from "The Christian Science Monltor. "
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Commeroial Refquirements.
The technliocsal requirements of commercial ailroraft may be-

grouped in a general way under the heads of safety, esconomy ani
coufort. Safety and economy, especlally the latter, offer prov
lens insufficiently understood as yet, espeoclally sinoe the re-
quliremente for economical operation and for avoidencs of danger
often seem to be directly contradictory.

To inorease the safety of airoraft means primarily to in-
orease the struosural strength, to eliminate the riek of forced.
landing, to make fires in the air 'impoasible, and to lmprove thae
3tability materislly over that of the alrplanss rnow available.
The subjeot of structural strength is one rather too technlcal fcr
dlscusslon herse. BSufilee 1% to say that struoturasl fallures can
alweys be overcome and that the strength cen be made as great as
proves to be necessary. Structural problems are never 1paoluble.

The queatlon of eliminating a foroed landing opens mors lr*-—
eresting posslbllities. Of course, only a vexr small peroe’nta.g;,
of foroced landings lead to any serious trouble at present. Tis;
are, however, an ever-present hazard, and in flylng over deser:,
mountaln or jungle or in flying at night, a foroed lending may
casily beocowe ths almost sertain precursory of disaster. VThile
statlstics Go not exist, it is probably safe to say tkat 85 per
cent of the foroced lanéings which occur at the present time are
chargeable to the power plant, substantially all of the remainder
belng due to fog or other bad weather conditions. A forced lend-

ing dus to weather, of course, is as & rule leas dangerous. than



that arising from engine troubls, as the piiat gan choose his om
place and time of descent within wide limits in the firgt ocase,
while he muast oome down &t onoce wherever he is if the englne
stops. Furthermore, of the landings resulting from eﬁginé trou~
ble, it is probsble that at least nine out'of ten aripe from dlif-
floulty with some one of the englne aocessories, suoh_as the fuel
feed arrangements, the lubrication system, or the ignition. Only
very rarely is an airplane foroced to descend by bresking of a '
structural part of the engine itself. The problem of elliminating
forced landings then bscomes a problem of cutting down the fqil—
ures of these aocessories or of supplying them in duplioate 80
that the fallure of a simgle one will not require a desocent. -

The reliability is being improved contimually, but 1t is too
muoh to hope that it will ever be perfect. There 1s no machlne
designed and built by human beings which does not break down ét
times. Some of them have a very perfeot record, but there is none
which 1s perfect enocugh to justify staking the lives of passenger
and orew on its continued funotioning, and there 1ls no reason to
think that the alrplane engine will ever prove an exception to
the rule in thls reepect. The only real hope of suppressing the
foroed landing arpears then to llie in the dupllication or multipli-
oation of units performing the same function.

Duplicate Engines.
The duplication of power plants has frequently been practiced,

and many of the most successful military machines produced in this
country have two saparate englnes set out on the wings and each



driving its own propeller. From the cotumerocial standpoint, how-
ever, the use of two englnes on the wings cannot be regarded as &
satisfactory solutigg. If tﬁe'ﬁéé_of t%o.engiﬁéa 1s to p-ove a
real safeguard in case of trouble, it 1s necessary that the alr-
plane be capabls for a flylng level with one englne completely
out off and carrying the other as a dead load. This rQQuirement
i1s not oompatible with economy or real commerclal efflclency, as
the commerclal alrplane must have only a small ﬁargin of power
under normal conditions if it is to be operated at reasonable
cogt. Another disadvantage of the two-englne machine with the en-
gines on the wings 1s that when one engine is stopped the push of
" the other propeller is so far off center that it is almost impos-
sible to hold a stralght course toward a desired point, tke unbal-
anced propeller thrust tending to swing the airplane around. Ve
should not then expect very much from the vse of two englnes.

The use of three or four offers a mich more attraotlive out-
look. The design of a maochine to operate with satisfaotory econ-
omy and able to fly with three englnes out of four 1ls a muoch slm-
pler proposltion than obtaining the ability to fly with one out
of two. It appears then that the alrplane of the future, at least-:

insofar as maohines to be used over difficult country and for
night flying are conogerned, must be possessed of multiple power

plants.

Improving Stabllity.
After the forced landing, the most prolific cause of acoldent

in flight 1s instabiiity and loss of control of one sort or anoth-
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er. Extensive experiment hag been conlhoted gi#h & view to im-
proving stability and control of airplanes, end martélous rqgults'
B hh#éJbéén Sifaiﬂéa:“ao %ﬁéflituia'nag a 6oﬁponpléée-fér a maoh;na
to bs able to fly:for a ocomsiderable period withoﬁt the pilot's
touching the cont;ols. The galn aooomplisped by'mere modificar-
tions in design is so great that the development of automatio de—
vices for the purposes of stabillzing tpe alrplane hgrdly seems
necessary. That, howsver, is a large subject worthy ofnseparatg
study. The only foe that really remains to be vanquished in thé
realm of instability 1s the tail spin resﬁlting from aettempting
to turn from a low altitude with insufficieﬁ$ power. When deslgn-
ers and students of aerodynamios have learned to produce airplanes
incapable of spinmning, there will_have been accomplished the 1oﬁg-
est sirgle step that remains to be taken on the path to complete
safety.

Features ol economy diotate that the airplane shall operate
with a small reserve of power and accordingly at e low fgel cost.
They also require that the depreclation of the structure shall be
slov. The deberioration of ailroraft at the present time is much
more’ rapid than 1t should be, and they cannot be considered satls-
factory for commercial use until the present life of the englne
is at least tripled and that of the most vulnerable varts of the
alrplane is oonslderably inoreased. In'partiocular, the use of fab-
ric for covering the wings and body of commercial machines is in-

tolerable, as 1t 1s necessary to recover wings with fabric several
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times before the intermal structure nesds to Ve overhauled. The
dsvelopment of wing coverings of light veneer and of thin sheet
metal are among the most promising structural improvements that
have yet appeared.

As for the engine's increased life and inoreased relia.'bili":.:-,
necessary both for safetyand economy, they find & common solution
Both mean .1ncrea.sed. weight of the engine. It is impraocticable
7ith exlsting knowledge of materials %o bulld sngines weighing
less than two poun@s per horsepower which will give the durabili--
ty and steadlness of operation necessary if the airplane is seri-
ously to oompete with other means of tra.ns-port, snd some useful
‘load must be saoriflioced by edding weight to the engine, bringing
it up to three or possibly four pounds for every horsepower.
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